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(54) PATCH FOR REPAIRING CASING STRINGS 
(57) Abstract: 

FIELD: well drilling. SUBSTANCE: patch Is provided with safety collars with maximum outer diameter 
exceeding outer diameter of annular members, safety collars are placed between annular members of 
the sealing floor so as to provide a gap, and overlap the gaps in operating position to reduce 
outer diameter of the safety collars to the outer diameter of the annular members. EFFECT: high 
efficiency. 1 dwga 
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(54) ITJIACTUPfc AJlfl pemohta obcaahux KOJIOHH 
(57) Abstract: 

M3o6pCTeHHC OTHOCHTCH K oGjiaCTW 6ypCKMJl H flo6bIHM HCcJrTH H P03a. D MaCTHOCTH K TCXKKKe M TeXKOJIorMM 

KarmTa/ibHoro pCMOHTa CKBa»nMbi . Uenh - noBbnneHHe h^crhoctm pcMOHTOo-BoccraHOBMTejitiHMX pa6oT 
3a c^er aamwTbi repMenrawpyioinero noKpbiTitn c coxpaiiemieu repuenoanwM kojiohhbi no ecei* jyruHe 
HanomeHHoro ruiacrbipH. Jljm axoix) oh cna6meH npeAoxpaiorrcjibHbCMM MaiuKeraMii, waKCKManbiibiM 
HapyxHbrt nTiaMerp KOTopbix iTpeot>nnacT Hapy TRHbrfl jniaMerp KOJibUCBbix aneMenTOB, npw 3tom 
upcAOxp auMTcn btttrf c waiuKCTta pa3Mcu;cHLri MeKjry KOJibi^esbCMM a/ieMeHTaMM repMeritswpyiotnero 
noKpbinm c 3a3opoM c bogmohlhoctuo b pa6o<jeM nojiojueHHH nepeupbiTWH 3a3opoo c yKtemsoieHMCM 
HapyxHoro /jMawcrpa npefloxpaMrrejiuHtax MaHJceT ;;o HapymHoro flHaMCTpa Kojiwi,eRWX aneMCHTOB. 4 ivi. 
blblbll 
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Description lOnacanHe H3o6peTeHH5iI: 

M3o6pcTame othochtch r oojiacrH Sypetnm h flo6bi*m ne<^rn h ra3a h, d MacTHocTii, k TexHMxe h 
TexHanorwi KanMTanbuoro peMOHra CRBajRUHbi. 

Uejibio M3o6peT€iaiH HHjmercfl noBbiraeroie HaflesiHOCTH peuoHTHO-BoocTaHOBMTenbHbLX pa6or 3 a ewer 
3am*rrbJ rcpMCTMOMpyioimcro noRpunw c coxpaHeiaicM repuerireauMM Ronoiaibt no bccm rjiwic 
HanomcHHoro miacTbipn. 

I locranneHHatt vfijn* jjocrKraercfi Tew, uto nnacTbipb n/iH pew o m a otfcajniux kqjiohh cocTo*nrpat ho 
rrpo^oniaHO-ro^pHpoBaHHOfl Tpy6u c HapymbCM repueTH3npyx)mjiM noRpbimeu, BwnoraeiotbiM H3 Ha6opa 
RonuxcBbix 3JirueHT0B. pacnojio«eHHbix Bflonb Tpy6w c aasopoM Apyr oTHocH-rcjibno jjpyra. cna6mcn 
npefloxp amrrcji bnu mm MaraReraMH. m a* cum aji hi n 3 m HapyAHbrt jniaMerp KOTopbix rrpeBhimaer HapyxtHMfl 
AuaMerp KonbitCBbuc ancMCHTOB, npw aroM npc^oxpaHMxcnbHbie uaHmcTU paouemeiiu Meamy Rojibuenbo*ai 
ajiewenTaMM repueTM3wpyiomero noKpbiTWH c 3a3opaxot c B03M0JKH0CTbx> b pa6oMCM nonojEcuwi 
nepeKpbiTwi 3a3opos c yueHbmeHHeu napymiioro ^wavierpa npcfloxpaHvrrejibHWx uaH«rr pp Hapyxmoro 
AHaMcrpa KO/ibueBbtx a/i cmchtob. 

FlpM TpancnopTifpoBKe TaKoix) ii/iacTbipH a KonoHny o6cajjHbix Tpy6 KOHraKT ero co ctchkom KonoHHbi 
ocympCTBJi«CTCn «<epe3 MaiimeTbi, pa3ueiqeHHbie b 3a30pax mcm^v KonhUCBbD-m rcpMenrawpyioinwMH 
3incMCHTaMH Ha onpcACJicHHOM paocrroHHMM jg>yr ot flpyra no bcch ahmhc nnacxbipH. 

Maim era BbmojmeHa b Bujje intmoTO>a c nocTOHHHbiM urui nepeMCHKbtM no ce jymHe jpiaxeTpoM h 
TOJimwHOH CTemui. HaH6anbtnwrt /BMMerp MamReTbi npeBbnnaer HapyxHbrii onMcaHHbili nitaMerp 
RonbucBoro PCpMCTH3wpyK)mePo ancMCHTa. 

JXnMHa MaHwer BbitfuparrcH tukum o6pa30M. HTo6bi npw pa3McmcHMM wx Ha nnacrbipc MORfly 
repMcTH3ffpyx>in>JMM ancMeHTaMM coxpaHWicH 4>yHKiB*oHanbHbiH 3a3op He tojibko npw TpaHcnopTMpoHRe. ho 
w npw pacraMpeHHH iuiacrbipH b kojiohhc. 

PaocTOOTHe uexpy MaHKeraiiH h hx rojimmcctbo paccuvrrbi Barren b 3a«wcw*«ocTM ot jyiHMbi nnacTbipH m 

KpUnK3HbI CTBOJia CRBaJ&HHbl, VTt)6bI npH KOHKpCTHblX HX 3HatlCHHHX HCKJDOHHTb ROHT3KT 

rq3MCTH3Hpyiomcro noEpbiTHH nnacTbipn c KOJioHHOft h cro pa3pymecaae. 

KoH^HrypauHH MajLraer, 4>w3HKO-MexaHHMecRwe cBOWCTBa m npoMHOCTHwe xapaxTepHCTHKH MaTepwana H3 
KOToporo oim H3roToancHbi, no3B0Ji*DOT o6ecnemrrb wx oejiocTHOCTb npw nnacTbipH b 

cKBdJKHHc, a npw cro pajcumpcHioi flc<jK)pMHpoBaTtc« b pa^wanbiioM nanpaancHHii fio BejinmiHki paBHou 
Tommmc repMCTH3Hpyioimero noRpbiTHH nnacTbipn, HCKJnoMaH nmwj iHirra 1 bJty 10 norcpw npoxoAHoro 
ce^eHHH KonoHHbi ooca^Hbix Tpy6. 

Ha cj>nr. I H3o6pajseH iuiacTbipb 1 c OACTbiMH Ha Hero npefloxp ajorren i^hl^koj MaiixeTaMH 2. cnymeHHtcM b 
o6caAHyx) KanoHHy 3; Ha $ht. 2 h 3 npoAonbHwe w nonepeKHbie cchchjwh MaH»CTH; Ha <J>mt. 4 BapwanT 
B03MomHoro H3roToaneHMH Maura e-r. 

MaHKeTa (<J)Hr. 1 3) H3roxaBjiMBaeTC« c nepeMcmitaw no ee flmnie n^aweTpovi c on^HiiaKOBOft tojieohhoh 
ereHKH no Bceuy cc^ewroo paBHOd vum Gjuoroh TomnMHe repMeTH3npyKJmero iiORpbiTKH nnacTwpH. Ha 
ROHi^cBbix yMacTKax 4 ee BnyTpeHHHH pna&ierrp BbaiormeH c MHHycoBbiu flonycROM no OTHorneHWio r 
HapymnoMy pvautrrpy nnacTbipH. B cpeAHew nacTH 5 ffpaMfrrp MaiuseTbi yBeiDfMHBacrcH 6c3 HOMeiieinui 
TornnHHu creHKH j\o pasxeepa Ha 3 4 mm npeewraajoinero n>faMerp repwenroirpyTomero ROJibueBoro 
3/ieMeHTa 6, b pe3y/ibxaxe ncro b tcjic MaHJKexbi o6pa3yercH noAnyTpeHMe. 

riepexoj;bi 7 ot 6oJibinero flwawerpa r ucubiucMy BtoDionneHbi rohmmcckhmm c yrjioM npH Bcpnome KOiiyca 
MciibEMM 45°. Mcmfly rcpweTHROM 6 h MawKCTofl 2 KMecTcn 3a3op 8. nnacTbipb cnycRacTCfl b cRBarcwHy 
na mTaHre 9. 

njiacTbipb coCupaercH h ycTaHaenHBaeTcw CJieflyK>inwv# o6pa3ow. 

MaiDReTbi 2 o^eBaioT Ha nnacTbipb 1 c HaT*rou, uto ooecnenMBaer wx ynepmajuie Ha new. 3axeM Ha 
nnacTbipb HaHOorrc* repMCTTOHpyiomec noKpbiTwe 6 o DH^e RonbucBbix aneweHTOB Tax mm o6pa30M. MTo6bi 
Kicxipy khmm h m 3ii7K ctsmh 2 ocTaBajicH 3a30p 8. riocjie 3Toro ruiacTbipb na mraHre 9 onycKaercR o 
oocaflHyio Tpy6y r Mccry ee iierepMeTWHHocTH, h pacnmpHercfl Ropssxpywmfift rxxnoBKOH po iuioTHoro 
KOHraxTa oo frreHxofl ooca^HOH kojiohhw. 

TpaHCnopTHbie ra6apHT«bie pa3Mepbi ruiacrupH o6ycnonneHbi pa3uepavcvi npeAOXpaHHTenhHbix MaHWtrr m 
nooTOMy npw ab»*^chmm ero o Konoimc koiitokt repMeTM3wpyiomcro noRpwTiw nn acrbipn co creHxaKai 
o6ca#Hbix RonoHH MCRjnoieH, tto ooecneiHBaeT ero coxpaHHOCTb. 

MaH^KeTbi H3roTaBJiMBaioTCH M3 MaTepwana /\ofrraTouno anacTHHHoro. mto<5w He npeiiHTCTOOBaTb 
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pactmipoHMio anacrwp* n rojiohhc m He co3flanaTb npn 3 tom 3Ha<orrcnuHb» AonanHirreJibHbix ycuniai u d 
to «e BpcsiH ffocxaTotmo npauiioro. cnoco6noixj coxpajnrrt. rcoMcrpwMCCRyio <J>opMy b rrpouccce 
TpancnopTHpoBRH luiacrupn k uecTy Hapymemw kojiohhu. nanpwuep. nojnrmuiena mra pconnw. 

n P n pacmwpeiooi iuiacrupH uaiixeTbi 3a cuer noAiiyrpeHMfl. otfpaayioimix 3a3op lO M c«Ay hmmh h 
iuiairrbipcM h kohmmcckmx nepexoAoo. ncKJDOMaJOinwx o6pa30BaHHe cmiaflOK, A«t»pMnpyioTCH d pawua/ibHOM 
nairpaaneHMM h npHRUfMsuorcn k ctchkc iuiacxt*pH. nocKO/ibRy Tomi^ia ctchkh MawneT 6mc3Ka Tammme 
rc P MexH3wpyion;cro noKpunw. AonAnroiTejTbHofl norcpn npoxoffnoro ccuchhh kohohhw d ooiie yc-ranooKH 
nnacTbipH He npovtcxoAWT. 

HcnontoooaHHC npcjyiomeHHoro njiacrwpH. CHa6weHHono npeAoxpaHMTenbHWMH MaRxeTaMM no3BOnwT 
npeAynpcttMTb TpcHwe i>epMeTH3Hpyioineno noKpuniH o ctchkm ko/iohhu. coxpaHWTb ero nejiocTHocrb u 
o6ecne»orrb Hajje>KHbift peumrr HerepweriroHbix o6caffHbtx kgttoith. Ublbil UUU2 UUU3 
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Claims [4>opMy/ia H3o6pereBHtt|: 

OnacTbipb WW peMOirra oGcaAHtux ko/iohh, coctohih^ mo npo/joribiio ro^piipooainioH Tpy6w c HapymHbiM 
repM€TM3Hpyion^!M noKpbiTHeM, BbmamieroibiM wo Ha6opa RanhueBbix 3/ieMeHToo. pacnanojueHirbix B/jonb 
Tpy6bi c 3a30poM oTHOCMToibHo APyr ffpyra. oTrnwaiom^icfl tcm, uto. c uenuo noBbrajeinui Ha^ewHOCTH 
pcMOHTHo-DoccTaHOBHTentiHbix pa6oT 3a cuct 3ani?rThJ repMcnrcifpyiomero noupbriwi c coxpaHcnwcM 
repMCTH3auMn Konotmbi no bcch ahhhc HajiomciDioro ruiacrupn. oh CHa6meH npcwoxpanMTcnbm>ik«i 
uaiL>eeTawH, MaKCMuanbHbw HapyHHbrift /jwaueTp ROTopbix iipeBbftnaer HapyrnHbrii AuaMerp Konbueowx 
»/ieucHTX)B, npw 3TOM iip^AoxpaHHT^Ji i jh MaiLWerbi paauen^eHbi Me»jjy KonbueBbiwvi aneueHTaun 
rcpMCTH3Mpyiomerx) noKpbiTHH c 3a3opaMH c BCQMojRHOcrbJO b pafioMCM nanowcHMM nepc k p wtmh oaoopoo c 
yMCHbtncimcM HapymHoro fluaMerpa npe^oxpaHHTCTibHbuc Maracr A 0 HapywHoro jn*aMerpa Konbuesbuc 
anaueHTOB. 
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(57) Abstract: 

The present invention relates to well drilling and oil and gas production, and in particular 
it relates to equipment and methods for overhauling wells. The object of the invention is 
to improve the reliability of repair and recovery work by protecting the sealing covering 
and ensuring the casing string tightness over the entire length of the applied patch. To this 
end, the patch is provided with protective cups whose maximum outer diameter excess 
the outer diameter of annular elements of the sealing covering, the annular elements are 
spaced along the tube so that there are clearances between the adjacent annular elements 
and when installing the patch these clearances are eliminated so that the outer diameter of 
the protective cups is reduced to the value equal to the outer diameter of the annular 
elements. 4 dwgs [illegible] 



Description: 

The present invention relates to the well drilling and the oil and gas production, and in 
particular it relates to equipment and methods Tor overhauling wells. 

The object of the invention is to improve the reliability of repair and recovery work by 
protecting the sealing coating and ensuring the casing string tightness over the entire 
length of the applied patch. 

This object is achieved as follows: a patch for repairing casing strings, consisting of a 
longitudinally corrugated tube having an external covering which is comprised of annular 
elements spaced along the tube so that there are clearances between the adjacent 
elements, is fitted with protective cups whose maximum outer diameter exceeds the outer 
diameter of the annular elements of the sealing covering, the protective cups are spaced 
along the tube so that there are clearances between the cups and the adjacent annular 
elements and when installing the patch these clearances are eliminated so that the outer 
diameter of the protective cups is reduced to that of the annular elements. 

When such a patch is lowered into the casing string to be repaired the patch contacts the 
casing string walls through the cups located between the annular sealing elements at a 
certain distance from each other throughout the entire length of the patch. 

Each cup is a cylinder whose diameter and wall thickness may be uniform or they may 
vary along the cup. The maximum diameter of a such a cup exceeds the outer diameter of 
an annular sealing element. 

The cup length is selected so that after the cups are fitted on the patch between the 
sealing elements the functional clearance is preserved not only during the transportation 
of the patch but also while it is expanded in the casing string. 

The cup spacing and the number of cups are selected according to the patch length and 
the casing string curvature so as to preclude any contact between the patch sealing 
covering and the casing string and the consequent break-down of this covering. 

The cup shape and physic-mechanical properties and the strength of the cup material 
ensure that the cups are not broken when lowering the patch into the well, and while the 
patch is expanded they allow the cups to be radially deformed until the cup thickness 
becomes equal to that of the patch sealing covering, thereby precluding any additional 
reduction in the casing string flow section. 

Fig. 1 shows patch 1 with protective cups 2 in casing string 3, Figs. 2 and 3 are 
longitudinal and cross sections of a cup, and Fig. 4 shows another possible design of a 
cup. 

The cup (Figs. 1 and 3) has a longitudinally varying diameter and a uniform wall 
thickness equal or close to that of the patch sealing covering. At the cup ends 4 the inner 



diameter of the cup has a negative tolerance relative to the outer diameter of the patch. In 
the middle portion 5 the cup diameter exceeds that of the annular sealing element 6 by 3 
to 4 mm while the wall thickness remains the same so that the cup body is recessed. 

Transitions 7 between larger-diameter and smaller-diameter portions are tapered with an 
apex angle of less than 45°. Clearance 8 is provided between annular sealing element 6 
and cup 2. The patch is lowered into a well on rod 9. 

The procedure of assembling and installing the patch is as follows: 

The cups 2 are installed on the patch 1 so that they are an interference fit thereon, which 
precludes their falling from the patch. Then, the sealing covering 6 comprised of annular 
elements is installed on the patch so as to ensure the clearance 8 between these elements 
and the cups 2. Following this, the patch is attached to the rod 9 and lowered into the 
casing string until it reaches its nontight zone; thereupon, the patch is expanded by use of 
a mandrel until it is brought into a tight contact with the casing string walls. 

The overall transportation dimensions of the patch are determined by the size of the 
protective cups, which any contact between the patch sealing covering and the casing 
string wall and the consequent damage to the covering while the patch is moved within 
the casing string. 

The cups are made of a material which is sufficiently elastic to allow the patch expansion 
in the casing string and not to produce considerable additional loads and which is, at the 
same time, sufficiently strong to preserve the geometric shape of the cups while the patch 
is lowered to the nontight zone in the casing string; they are, for instance, made of 
polyethylene or rubber. 

Owing to the provision of the recesses forming the clearance 10 between the cups and the 
patch and due to the provision of the tapered transitions preventing the formation of 
folds, as the patch is expanded the cups are radially deformed and forced against the 
patch walls. Due to the fact that the cup wall thickness is close to that of the sealing 
covering the column string flow section is not reduced in the zone where the patch is 
installed. 

The use of the proposed patch fitted with protective cups precludes any friction between 
the sealing covering and the column string walls and the consequent damage to the 
covering and ensures reliable repair of a nontight casing string, [illegible] 



Claims: 

A patch for repairing casing strings, consisting of a longitudinally corrugated tube having 
an external covering which is comprised of annular elements spaced along the tube so 
that there are clearances between the adjacent elements, wherein to improve the repair 
work reliability by protecting the sealing covering and ensuring the casing string 
tightness over the entire length of the applied patch protective cups are incorporated, the 
maximum outer diameter of which exceeds the outer diameter of the annular elements of 
the sealing covering and which are spaced along the tube so that there are clearances 
between the cups and the adjacent elements and when installing the patch these 
clearances are eliminated so that the outer diameter of the protective cups is reduced to 
that of the annular elements. 



[see source for figure] 
Drawings: 
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Fig.l 
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[see source for figures] 



Fig. 2 



Fig. 3 



[see source for figure] 
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Fig. 4 
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